Abstract: The State of polarization was measured on an aerial fiber over a six-day period. An upper limit of the state of polarization changes in aerial fiber was observed as 1.824 seconds. This can give an indication of how fast the polarization mode dispersion changes.
from an Hp 8164A TLS, which then passes through the FUT. In this experiment the FUT is a -34 km length of SMF-28 aerial tube fiber located in Woodstock, NB, Canada. The FUT has a mean differential group delay (DGD) of 12.68 ps as measured by an EXFO test set at the time of the experiment. As the laser light travels through the FUT it undergoes changes in its relative SOP. These changes are detected at the HP 8509B polarization analyzer. All patch fibers are securely taped down to allow only polarization changes on the FUT to be observed. The polarization analyzer outputs the three Stokes parameters and the degree of polarization (DOP) as analogue signals. These signals are converted to discrete digital values using a National Instruments digital acquisition card. The computer collects and records the Stokes parameters and the DOP. A computer code is used in this experiment to look for the fastest changes in the Stokes parameters. The code collects Stokes parameters for a 10 minute interval at a time resolution of 10 ThA3-2 milliseconds. When the data collection is complete for an interval the data is normalized and an autocorrelation (see [2] for details) is performed. The autocorrelation takes a longer time to complete than the data collection, so continuous collection is not possible in this experimental setup. The computer code is designed to save the fastest SOP changes by recording when the autocorrelation function first drops below the 0.5 mark on the R(t) vs. time curve. It is conceivable that with a static compensator, the worst PMD value occurs with the SOP decorrelated to 0.5.
Results and discussions:
The experiment was set to run over six-days from August 2 to 8, 2000. This produced 342, 10 minute autocorrelation data sets. Figure 2 shows the 50% decorrelation point of all the data collected over the course of the fastest SOP changes occur during the middle of the day. In general, during the day the sun caused heating on the fiber and the wind caused strain while, the nights are relatively calm. Accurate weather data is not available to make further conclusions. A gap of approximately 40 minutes is observed mid-way through Day 7, due to a program restart. 
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The histogram of 50% decorrelation data, which illustrates a distribution of the SOP changes, is plotted in figure 3 . The fastest 50% decorrelation was observed to be 13.62 seconds. The histogram has two well-defined peaks; the first situated around 80 seconds shows where most of the fastest SOP-changes occurred. These are typical SOP changes during the daytime. The second peak is at 600 seconds, which corresponds to the maximum time interval of the measurement. This shows that if the autocorrelation is done over a longer time period the histogram will continue well above 600 seconds. It is also plausible that a second peak could be observed for slower changes that typically occur in the night. Figure 4 shows the autocorrelation function of the fastest SOP change found. The laser light became 50% decorrelated in 13.62 seconds in this data plot. Due to the nature of the autocorrelation function calculation, the most averaging occurs at the beginning. This causes smoother data at the beginning and oscillating data as the averaging drops off. The area of interest is thus at the very beginning. Figure 5 shows the first 100 data points collected (1 second). Oscillations are observed, but are well within the 'calculated standard deviation. Figure 6 show the first 10 points (0.1 Karlsson' s autocorrelation function [3] is used to fit this small A t The fastest change over a 6-day period is td = 1.824 seconds. It is observed that most of the fast SOP fluctuations occur during the daytime and the slower changes occur during the night. While Biilow's experiment [4] showed typical PMD fluctuations of 10 ms in his buried fiber measurement, our result on the aerial fiber seems to contradict the conventional viewpoint. Therefore further investigation needs to be performed on both aerial and buried field fiber.
